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THE AURORA SEDERAGB SYSTEM, ' -
The City of Aurora with a population of 22732 by the cen­
sus of 1893^ covers an area of about 8 square miles. The Pox 
River flows through the City dividing it into East and West 
Aurora. East Aurora has approximately 5,square miles and a 
proportionate part of the population. In the latter part of 
June, 1893, I was employed in the capacity of Assistant City 
Engineer to design and superintend the construction of sewers 
in Districts No. 2 and 3. The year previous they had finished 
the construction of sewers in District No. I, which included 
that portion of the town west of the river. The system in 
District No. I was a combined sanitary and storm water system, 
consisting of abodt II miles of mains and all necessary appur­
tenances. Districts Nos. 2 and 3 comprised that portion of the 
town lying east of the river. Six years previous Chester B. 
Davis had been employed to design a complete system for the city 
and it was according to his plans, modified slightly, that the 
sewers in District No. I were built. Serious objections having 
been raised to the proposed plans for Districts No. 2 and 3 it 
was thought best by the City Council to have an entirely new set 
of plans made. Since profiles of all the streets had been made 
previous to my arrival, my first work consisted in deciding 
upon alignments and computing sizes and gradients. After this 
was completed I spent six weeks, with four assistants, in the 
levying of an assessment to cover the cost of the work. Twenty 
per cent of the total cost was to be paid from the general sew­
er fund of the city, the remainder, a special assessment perfront
foot, against property abutting upon streets in which sewers 
were to be laid, When this assessment had been completed and 
confirmed by the County Court, the plans were carefully revised 
checked and all minor details supplied. About November 1st 
work was commenced under my supervision by the City without 
being let by contract. Between November 1st and April 1st 
work amounting to f>60000.00 was done in this way. In the mean­
time the firm of Mall & Doan were putting in the main sewer in 
District No. 2 by contract. April 1st the T. B. Townsend 
Brick and Contracting Co. began work under their contract, 
which included the completion of both Districts. The work done 
both by the city and by contract was under my direct supervision 
and for the greater part of the time upwards of 600 men were 
employed upon the work* " The topography of the city is slight­
ly rolling, with comparatively steep hills, on either side. 
Between the river and the foot of the hills the ground is 
nearly level and it is here that the business portion of the 
city is situated. In West Aurora the ground slopes quite 
uniformly from the City limits on the west to the top of the 
hills near the river; while in East Aurora the conditions are 
exactly opposite, the ground sloping from the top of the hills 
away from the river and toward a draw which divide^. near the 
center of the town, the north part emptying into the river near 
the north city limits and the south part emptying far below the 
city.
The character of the soil and subsoil is exceedingly 
varied. Along the east bank of the river and extending back to 
the hills and in some places for considerable distance into the
hills the subsoil is a hard, flinty line stone over laid with 
from two to ten feet of black loam. About four blocks below 
the business portion of the town is a large line stone quarry 
which has been worked for years and is now nearly 50 feet deep. 
The high and rolling ground varies from the hardest kind of clay 
in the northern portion to quicksand and gravel in the south. 
This sand and gravel is almost uniformly water bearing, the 
water being within from six to twenty feet of the surface.
The topography of East Aurora is such as to make street 
drainage practically impossible except by deep cutting through 
the hills toward the river, and this fact largely determined 
the choice of a combined system, it being cheaper to take storm 
water and sewerage in the same pipes, there being no natural 
waterways, except the river, into which storm water sewers 
might discharge. After a careful study of the records of rain­
fall as recorded at Chicago, two (2) inches per hour was taken 
as the rate to be provided for.
After comparing the various formulas in use for the design­
ing of combined systems the Burkli-Zoigler Formula was deter­
mined upon as being most likely ta give satisfactory results*
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Burkli-Ziegler Formula Q = 1.25 c r \/-Jr 
Q, = Maximum flood discharge in cu. ft. per acre per Second, 
c - ,5(depending upon the nature of the soil), 
r - coefficient of rainfall, taken as 2 inches, 
s = general slope of drainage area per 1000 = 4. 
a s area drained, in acres
Substituting these values we have Q r I.SB’ 
as the formula to be used in determining the quantity of st.orm 
water to be provided for. It is quite possible that there will 
be storms from which more than this amount of water will reach 
the sewers, but it was thought that their occurrence would be 
so rare and the possible damage so small that the interest on 
the additional outlay would more than counterbalance resulting 
damage. No provision was made in the formula for the quantity 
of sanitd-ry scuage, but unless the computation showed a commer­
cial size of pipe the next larger was always taken.
The minimum grade adopted for the main sewers was .2 in 
100 feet and for the laterals .5 in 100 feet. In two or three 
instances it was found necessary to use lighter grades, but 
in these cases the sizes wore always increased somewhat.
These grades I consider very satisfactory. The term "Main 
Sewer" is used for trunk sewers built of brick. Unless in a 
case of absolute necessity, I do not think that a pipe sewer, 
should be laid with a grade of less than ,4 per cent. A suf­
ficient theoretical velocity may be obtained on a lighter grade, 
but the difficulties encountered in ordinary sewer construc­
tion are such as to make the flow line less perfect than we 
calculate.
The sizes of the sewers, slopes, were computed from
a slightly modified form of Mutter's formula, as given in 
Flynns Hydraulic Tables. The value of n tised in these tables 
is .015 as is recommended by Mr. J. G. Trautwine, Mr. R. Hering 
and others for sewer pipe with imperfect joints and second 
class brick work . A diagram was prepared from the Flynn
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Tables and the calculations were made from this, the work being 
done much more rapidly than could be done by taking the quanti­
ties directly from the tables*
MATERIALS.
The sewers were constructed of salt glazed vitrified sewer 
pipe and of brick. The pipe was used for all sizes up to and 
including 24 inches in diameter. All sizes above this wore 
constructed of good, hard-burned brick laid in hydraulic ce­
ment mortar. The bottom of all trenches were formed as nearly 
to fit the sewers as possible, and great care was taken to tamp 
the soil firmly around them. None but double strength sewer 
pipe was used. In view of the experience here in the deep 
trenches, from 15 to 25 feet, I do not think it wise to lay 
pipe larger than 18 inches in diameter without their being 
packed around with concrete. On one line of 25 inch pipe, 
with an average cut of about 20 feet nearly one half of the 
pipe were found to be cracked longitudinally after the trench 
was filled, which necessitated taking up nearly the whole line.
Y/hen laying the pipe the second time extra precautions 
were taken to tamp the earth firmly around the pipe with re­
sults little better than the first. This occurred in a number 
of other instances, although not quite so marked, and since 
nothing but the best of pipe was used I am led to believe that 
large pipe when laid at great depths should have concrete pack­
ing. I have learned since putting this pipe in that at Duluth 
and other cities they have experienced similar trouble with 
large pipe.
In the brick sewer, invert blocks were used and found to be
very satisfactory, expecially in bad ground and where an excess 
of water was encountered. These blocks have a continuous open­
ing through them, either single or double, and are made in 
lengths of two (2) feet. The continuous opening allows the 
subsoil water to pass away and thus prevents running water from 
washing the cement from the invert while Setting. Three 
brands of natural hydraulic cement were used and one brand of 
Portland cement. The Louisville and Utica cements were found 
to be about equal in quality and preferable to the Milwaukee 
brand. Utica cement gave the best satisfaction on the work, as 
it is a slow setting cement, and develops a high degree of 
hardness and strength after having thoroughly set. The Ger­
mania Portland cement was used in a number of places which re­
quired special care, as under railroad tracks, for the invert 
of brick sewers on very steep grades, etc, and proved quite 
satisfactory.
APPURTENANCES.
A system of sewers requires constant attention if it is to 
prove satisfactory for any length of time; and though the great­
est care be used in the designing and construction of sewers, 
unless they have proper appurtenances, for cleaning and inspec­
tion they will be a constant source of annoyance and expense. 
This is perhaps especially true of the combined system, for 
while it has the advantage of being flushed by each rain there 
is also the possibility of it being carried full of mud and 
filth at the same time. Eirst ,then especial care should be 
given to the design of inlets and catch basins to prevent the 
entrance of mud, sand and leaves.
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Second, largo roomy manholes should he provided at frequent 
intervals for the cleaning of the sewers. ■
As will he seen hy the plans, the manholes on the Aurora 
system were circular, four feet inside diameter. Y/hile this 
makes a very good manhole for inspection, the sewers could he 
cleaned with much more ease with larger manholes and I would 
advise making them 4 x 5 ft. for the lower 4 feet, and gradu­
ally tapering to the top. All manholes should have good heavy 
cast iron steps or pieces of gas pipe "built into the walls.
The covers for the manholes were designed especially for this 
system. The lids were not perforated as is ordinarily done.
A great deal of dirt and filth falls through perforated man­
hole covers and I have yet to see the first dirt pan which is 
at all satisfactory. The manholes on "brick sewers, expccially 
the larger sizes of sewers, need not "be so large as those for 
pipe sewers, since the sewers themselves allow room for workmen, 
and the manholes serve merely as a place of entrance, for 
largo sewers the plan of making the manhole on one side of the 
sewer seems to be more satisfactory than that of building di­
rectly over the center line.
flush Tanks.
The City of Aurora owns its water works and gets its sup­
ply from artesian wells. The water supply being somewhat 
limited prevented the use of automatic flush tanks, and made it 
necessary to design a tank to be operated by hand at such times 
and in such places as would prevent the sewers becoming clogged 
or offensive in continued dry weather. As will be seen by the 
plans, the tank is simply a brick cistern plastered on the in-
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side and holding about 500 gallons of water. The valve is in 
the center of the hotton and is lifted by a pipe handle,also 
serves as an over-flow pipe in case the stop cock is left open, 
or leaks when the valve is closed. The flush tanks were cover­
ed wigh a tight cover similar to that used upon the manholes, 
but two inches less in diameter. Plush tanks were placed at 
every dead end, In case of a summit one tank, with two valves 
it it was used for both lines.
Lamp-holes.
But few lamp holes were used and these only where it was 
necessary to change the line or grade between manholes. The
elbow used in the bottom of flush tanks made it possible to 
use them as lampholes when necessary. Especial pains should 
be taken to keep the sewer perfectly straight between manholes, 
or other points of inspection. If a lamp cannot be seen 
through any line as finally accepted, record should be made of 
the fact as this may save trouble in case of a future stoppage.
Ventilation.
The subject of ventilation of sewers has received a great 
deal of attention from prominent engineers both in this country 
and in Europe, and whilethey all agree that too much ventila­
tion cannot be had, they differ considerably in the methods of 
securing it. The method of ventilating the sewers by means 
of perforated manhole and lamphole castings, all storm water 
inlets and other openings being securely trapped, has become 
quite common. This method has the advantage of bringing all 
objectionable odors to the surface in the center of the street, 
■where they will be least noticed. On the other hand, as yet no
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satisfactory design for ventilated manhole and lamphole tops 
has been made. When a sewer is in such condition that the odor 
of the small amount of gas arising through the perforated covers 
is objectionable, it is certainly true that it was cleansed; 
and if the system has the proper appliances in the way of flush 
tanks and has a proper supervision, it will not be allowed to 
got in this condition. There is no objectionable odor to 
fresh sew^age, or sew^/age not over twenty-four hours old, 
and in a properly working system of the sise of that construct­
ed in Aurora the sewerage from any part of the city, should 
reach the outfall in much less than twentyfour hours.
In view of these facts, the writer could see;no valid 
reason why manholes, lampholcs and flush tanks should not be 
made tight and the necessary ventilation secured through the 
storm water inlets. This method of ventilation being decided 
upon, it became necessary to design a trap which would prevent 
the entrance of mud and floating material into the sewer and 
at the same time allow a liberal ventilation. For this pur­
pose a cast iron elbow trap with a riser on top was used.
This prevented sand, mud and floating matter from entering the 
sewer and allowed ventilation through the 4 inch riser. The 
latter may be extended up to the surface if thought best.
The catch basins were the ordinary circular basin with 8 inch 
brick walls. The inside was not plastered, as it was thought 
that the basins could be cleared a groat deal more expeditious­
ly if the water was allowed to soak out, leaving the filth in 
a solid state rather than a liquid. So far, there has been no 
complaint whatever, about the ventilation at the catch basins,
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while it requires less care to keep the severs in good condi­
tion than it would were the manhole tops perforated. All . 
catch "basins were connected to sewers "by nine inch pipe from 
catch "basin to manhole.
Depth of Sewers.
The minimum depth of sewers is a very important question, 
for upon this, to a great extent, depends their usefulness.
The property owner who has paid a heavy tax for the sewer has 
just cause for complaint if he cannot drain his cellar or pro­
perly connect his plumbing, while a house connection laid at 
as flat a grade as a shallow main sewer necessitates is likely 
to be a constant source of annoyance to those in charge of the 
sewers. ,
The minimum depths of the sewers in Aurora were determined 
after measuring the depth of a large number of cellars and after 
ascertaining the practice in other cities. It was found that 
cellars in the business portion of the city were from 8 feet to 
10 feet, and those in residence districts from 8 to 5 l/2 feet 
below street grade. The cities with which we correspond^in 
regard to depths were Chicago, St. Louis, Minneapolis, Cleve­
land, etc, and we found their practice to be from 8 to 12 feet. 
After carefully considering the data obtained we concluded that 
a minimum depth of 7 l/2 feet in residence districts and 10 
feet in business portions of the town would answer all purposes. 
The 7 l/2 feet depth was permitted at dead ends only.
After watching the construction of the entire system and 
inspecting a large number of house connections, I am convinced 
that the sewers should have been deeper; as the tendency is, in
the construction of more modern houses, to build closer to the 
ground and the new furnaces and hot water heaters require a 
greater depth of cellar than has been used heretofore. In 
view of these facts, I would advise, for towns of this size and 
smaller a minimum depth of 8 i/s feet.
House Connections.
Contrary to the usual custom the house connections were 
put in by the contractor and at the time the sewers were laid. 
This plan was decided upon after carefully considering the 
matter and it was thought that the advantage to be gained by 
having the work completed, thus avoiding the tearing up of the 
streets in the future, more than counterbalanced any objections 
which might be urged against it.
The house connections were run to a point inside the curb 
line. One advantage which did not at first appear was the 
fact that by putting the connections in by contract the costs 
could be assessed against the property arid paid for in seven 
annual installments. After the connections were in, a great 
many people used thorn who would scarcely have felt able to run 
the sewer from the middle of the street. The most serious 
difficulty was found in the case of vacant lots and rented pro­
perty, it often being hard to determine just where to locate the 
connection so that it might be the most convenient when wanted 
for use. One connection was put in for each lot, or in the 
case of large lots or undivided property for each 66 feet or 
fraction. The connections were put in in a straight line 
from sewer to curb and had a uniform depth of 7 fdet at the 
curb except in cases where cellars were of extra depth when the
connections were put down accordingly. Ho connection, either 
from sewer to curb, or from curb to the house, was laid with 
less than l/8 inch fall to the foot.
field Work.
The preliminary field work consisted of running lines of
levels over all the streets and through the natural water ways
and draws; of taking soundings in the river near the proposed
outlets; and in streets where the presence of rock, near the
surface,was suspected; of checking a system of bench levels
already established and extending the same so that it covered
the whole district which it was proposed to sewer; of hunting 
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up the record of monuments and locating them on the ground.
The field work on construction was done by myself, a 
leveler, rodnan, and as many inspectors as seemed necessary_, 
varying at different times from ten to twenty. The alignment 
was indicated just in advance of the excavation by tacks in 
hard wood stakes driven every one hundred feet on an offset of 
four feet. The grades were given upon solid stakes driven on 
either side of the trench every fifty feet. These stakes were 
made of 2“ x 6" pine about four feet long and the grade boards 
were nailed directly to them. Except in the case of brick
sewers grades were given only through a whole block at a time 
and after the excavation was well under way. This method of 
giving grades on the high stakes rather than on hub stakes 
proved more satisfactory as it eliminated any possibility of 
error due to the inspectors' measurements.
Measurements for estimates, both monthly and final, were 
made as the work was completed. Ho estimates wore given ex-
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cept whore whole blocks were completed. All measurements were 
made from center to center of manholes. House connections 
were paid for according to actual number of pipe put in, the 
inspector counting the pipe in each trench before refilling.
----Records.----
Records of alignments were kept in ordinary Engineer’s 
field books, all lines being tied to block corners and other 
monuments along the streets. Records of the grades were kept 
in the book with alignments.both the elevation above datum and 
the depth of cut from the surface being given for each station* 
These notes were kept by the levelman. In addition to this, 
each inspector kept a record of all work done upon his division. 
Those records were kept in cross section books ruled 10 x 10 
to one inch. Two pages were given to each block. On the left 
hand page a plat was made to scale, of the block, showing 
alignments, house connections, lots, and any other data which 
might be of value in locating the sewers in the future*
On the plat, measurements were recorded of each "Y" 
junction and the end of each house connection at the curb line.
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The zero for these measurements wane taken at the center of
U/t/UC'
each manhole and no measurements carried from one block intoA
another, a manhole being located at each street intersection.
All distances to "Y" junctions and house connections were 
measured by the inspector and checked by the levelman.
On the right hand page a note was made of all work done in the 
block. This included the number of feet of pipe laid, the num­
ber of manholes, catch basins, lampholes, flush tanks, all 
special pipes used, lumber ordered left in the trench, any
extra work, in fact everything that could possibly have any 
bearing upon a settlement or be of use in the future. At the 
completion of the work, a map, in book form, to a scale of 
fifty feet to one inch, was made of the entire district and all 
of this data in regard to alignment and measurements to "Yu 
junctions and house connections was put upon it. The eleva­
tion above city datum and the depth of cut at each manhole, 
larnphole, and flush tank vras also shown on this map.
This nap was intended as an office record and everything 
was shown thereon which could in any way help to locate the
sewers and appurtenances upon the ground.
If more detailed information in regard to depth of cut at
any particular place was required it could be obtained from the 
field books, or a copy of the profiles which were also bound in 
book form.
COST.
The estimated cost of the whole system, according to which th 
assessment was made was $354249.00. This included cost of work 
engineering, inspection, cost of spreading and collecting the 
assessment, etc.
The actual cost of the work was as follows:
Work done by city, including construction,Eng.; etc. $117479.72 
Mall & Doan’s contract. 30I6S.89.
T. B. Townsend & Co. contract. 201091.39.
Total. $348735.00.
The work done by the city in this statement includes all 
outlays, of whatever description, in connection with the work,
which might be jtxstly charged against it. No separate account
m s  kept of engineering, inspection, etc, tout an allowance of 
10f) was made in the estimate to cover these items. It is proto- 
atole that this amount was considerably in excess of the amount 
actually spent for that purpose.
Prices of material used upon the work were as follows:
Brick per M, delivered upon the street • $5.75.
Sand per cubic yard.'* tt If tt .70.
Castings per ton, delivered upon the street. 17.75.
Utica cement , per b b l • v.o. B. cars Aurora. .55.
Portland cement " ti F. 0 . B • U II • 3.50.
6 in. sewer pipe, per ft .3?. 0. B. tf It • .05.
9 t! ii ti u tt it If tt it tf .09.
10 11 ti tt ti it u tt tf tt tf .11.
12 1! ti it ti tt it u ff tt II .13 l/2
•LOH II it it if ii  it If tt tt tf .24 l/3
10 II it it it tt if If tf u It .33.
20 U tl ii tt it it If tt it tf .49 l/2.
o o I II tt if it if tt it it 11 .60 l/2.
24. t! II it if if if It tf tt II .75.
9 fl ii Y » junction^,each, p. 0 . B. cars Aurora. .33.
1 0 tt
it if it If tf It tt tt .40.
1 2 11 it u u tf It tt tt .51.
15. 11 it if it tf tf tf tt .96.
IS it it if it tf tf tf tt 1.40.
20 if it if it tt tf tt It 2.32.
O O if u if ft tf tt It If 3.00.
24 u it if it If If If tt If
Lumber for sheeting per M. ft* .*  B  • M . #14.00.
u.
Labor, ordinary, per day 
Pipe layers, » «
Brick layers, 1 »
§1.25.
2.50..
4.50
Teams ! If S.00
Por prices of completed work see tabulated list of bids 
in book of plans.
A copy of the plumbing ordinance and of the specifica­
tions is herewith appended. The writer of this thesis was the 
author of these.
C I T Y  O R D I N A N C E *
An Ordinance Defining The -
DUTIES OP BUILDING AND PLUMBING INSPECTOR.
Be it Ordained by the City Council of the City of Aurora:
Section I. That in all buildings hereafter erected in the City 
of Aurora and in all other buildings already built or erected, 
wherein the plumbing shall be repaired or changed, the drain, 
soil, waste pipes and traps must be exposed to view for ready in­
spection at all times and for convenience in repairing.
When necessarily placed within partitions or in recesses, 
they must be covered with wood work, so fastened as to be readily 
removed. In no case shall they be inaccessible, unless placed 
so in accordance with a written permit from the Chairman of the 
Health Department. It shall be the duty of any plumber or other 
person or persons interested in the contract for the plumbing 
work of such building or buildings to receive a written certifi­
cate of instructions from the Chairman of the Health Department 
before commencing work upon the said building or buildings, and 
to proceed according to the plans, specifications and instructions 
as approved by the Chairman of the Health Department of said city 
and after the completion of said plumbing work, and before any 
of the said plumbing work is covered up in any building or build­
ings or on the premises connected with said building or buildings 
to notify in writing the Chairman of the Health Department that 
said building or buildings or other premises are no?; ready for 
inspection, and it shall be unlawful for any plumber or person
or persons to cover up or in any manner conceal such plumbing 
work in or about such building or buildings until the Chairman 
of the Health Department shall approve the same.
Section 2. "/here sewer connections are not extended to the 
level of the floor line, foot connections of soil and waste 
pipes shall be made with one-quarter or one-eighth lone iron 
bends and an iron sewer cap, such as is in general use, shall 
be used to finish the construction. When se?;er is extended to 
the floor line an iron sewer cap shall be used to complete the 
construction.
All sewerage must be of amply size, extra heavy cast soil 
pipe, waste or ventilation pipe as well must be extra heavy 
standard weight cast iron soil pipe. No wrought iron will be 
allowed without special permit from the inspector in special 
places or such places as do not allow room enough for cast iron 
pipe.
Section 3. Where water closets are placed outside of build­
ings the Chief Inspector must be notified before the work is 
started.
Section 4. No brick, sheet metal, earthenware or chimney 
flue shall be used for a sewer uentilator, or to ventilate any 
trap, soil or waste pipe.
Section 5. Every vertical soil or waste pipe must be cast 
iron, and it must extend above the roof at least twelve inches, 
and have a diameter of at least one inch greater than that of 
the pipe proper. But in no case shall it be less than four 
inches in diameter through and above the roof. The increaser 
must be placed at least one foot below roof. No cap or cowl
shall be affixed to top of such ventilation pipe.
Section 6. Soil, \?aste and vent pipes in an extension must 
be carried above the roof of main building when otherwise they 
would open within twenty feet of the windows, doors or ventila­
tion of main or adjoining buildings.
Section 7. Horizontal soil, waste and vent pipes are prohib­
ited. Trapped vents are strictly prohibited. Ho ventilation 
pipe from house side of any trap shall connect with any reventi­
lation pipe, or with any sewer, soil or waste pipe.
Branches on main vertical vent pipes, where there is more 
than one fixture, must be taken out above the top of highest 
fixture.
Section 8. The least-diameter of soil pipe permitted is four 
inches. A vertical waste pipe into which a line of kitchen 
sinks discharge must be at least three inches in diameter if 
receiving the waste of five or more floors, and shall have two 
inch branches.
Section 9. There shall be no traps at foot of soil or waste 
pipes.
Section 10. All iron pipes (cast) must be sound, free from 
holes or cracks and of the grade known in commerce as extra heavy.
The following weights per lineal foot will be accepted as 
complying with this ordinance. Two inches, 5 l/2 pounds per lin­
eal foot; three inches, 9 l/2 pounds per lineal foot; four inches 
IS pounds per lineal foot; five inches, 17 pounds per lineal foot 
six inches, 20 pounds per lineal foot; seven inches, 27 pounds 
per lineal foot; eight inches, 33 l/2 pounds per lineal foot; 
ten~inches, 45 pounds per lineal foot; twelve inches, 54 pounds
per lineal foot, will be accepted, as complying with this ordinance:
2 inches, 5 l/2 pounds per lineal foot
3 inches 9 l/2 It i i II II
4 II COH II i t II II
5 1! 17 t l t i II II
6 11 20 II it t l It
7 U 27 If u t l 11
8 II 33 l/2 II i t II II
10 t l 45 II t i II II
12 It 54 t l i t II II
Gedtion IX. All fittings used in connection with such pipe 
shall correspond with it in weight and quality. Tar or asbestos 
coated pipe shall be used.
Section 12. When required by the chairman of the Board of 
Health, all work must be tested by such tests as this department 
decides upon and in the presence of the inspector. Defective 
work made good and to conform to this ordinance.
Section IS. All joints on (cast iron) soil, waste and drain 
pipes must be filled with oakum and lead and hand calked so as to 
make them air tight.
Section 14. All connections of lead waste or vent pipes shall 
be made by means of wiped joints. Wrought or cast iron nipples 
or ferrules must not be used.
Section 15. Every water closet, urinal, sink, basin, bath and 
every set of wash trays, tub or set of bath tubs must be effect­
ively and separately trapped. mien floor washes are connected, 
it must be by means of a deep seal trap. Traps on bath tubs 
must be placed in such manner that the clean out will be in plain
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view above the floor.
Section 16. Traps must be placed as near the fixtures as 
possible. And in no case shall a trap be more than two feet 
from said fixtures.
Section 17. In no case shall a waste from any fixture be 
connected with any water closet, trap or re-vent connection for 
same.
Section 18. All traps must be protected from syphonage by 
special vent pipe. The vertical air pipe for traps of water 
closets, in buildings more than four stories in height must be 
at least three inches in diameter, with two inch branch for each 
water closet trap. This rule shall apply to all other fixtures 
except, that branches may be same sise as trap and vent pipes may 
oe reduced to two inches for two lower stories. Vent pipes for 
water closets in residences, must be two inches, with same size 
branches, and for other fixtures not less than one and one-2ialf 
inches, with branches same sisc as trap. All re-vents may be 
connected with increaser, Just below the roof. (See section 5).
Section 19. No trap vent shall be used as a waste or soil pipe
Section 20. All lead or other safes under fixture, must be 
drained, by special pipe same to discharge into sink or on cel­
lar floor, and in no case shall the safe waste bo connected with 
any waste, soil or drain pipe sewer. The end of safe wastes 
shall be covered by flap valves.
Section 21. Overflow pipes from fixtures must be in each case 
connected on the inlet of trap.
Section 22. The drain pipe from refrigerator must not be
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directly connected with any soil or waste pipe, or with the 
drain or sower, or discharge upon the ground ; it must be dis­
charged into an open or water supplied sink. Such a drain pipe 
must be so arranged as to admit of frequent flushing and must be 
as snort as possible and disconnected from refrigerator. The 
outlet should be covered by means of metal flap valve.
Section 23. The sediment pipe from boiler must be connected 
on inlet side of sink trap.
Section 24. Water closets must never be placed in an unventi­
lated room or compartment. in every case the room or compart­
ment must be open to the outer air or be ventilated by means of 
an airduct or shaft.
Water closets shall not be ventilated by a shaft 
which ventilates haDitable rooms and where they do not open other 
wise to the external air they must be ventilated by means of a 
separate shaft, not less than three square feet in area to extend 
above the roof and to be arranged for the admission of light and 
air at the top in like manner as the shafts for rooms.
Interior water closets shall not be supplied from city 
pipes direct. All water closets within the house must be sup­
plied from special tanks or cisterns, the water of which is not 
used for any other purpose. A group of water closets may be 
supplied from one tank, but water closets on different floors 
shall not be supplied from one tank. In tenement houses there 
must be a separate cistern for each water closet, excepting in a 
cellar or unfinished basement, cistern may be dispensed with and 
one water closet must be provided for each two families.
Section 25. The overflow pipes from water closets* cistern
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may be discharged into an open sink or where its discharge will 
attract attention and indicate that waste of water is occiiring, 
but not directly into soil, waste, drain, vent or sewer pipes.
When the City pressure is not sufficient to supply these 
cisterns, adequate pumps must be provided.
Section 26. The valves of cisterns mast be so fitted and ad­
justed as to prevent waste of water.
Section 27. Water closets when placed in the yard, must be 
separately trapped, and so arranged as to be conveniently and • 
adequately flushed and their waste water supply pipes and traps 
must be protected from freezing. The compartment for such water 
closets must be ventilated by means of slatted openings in the 
doors and roof.
Section 28. Tanks for drinking water if indispensible must 
not be lined with zinc or galvanised iron. They must be con­
structed of wood or iron or may be lined with planished copper. 
The overflow pipes shall discharge upon the roof or be trapped 
and discharge into an open sink. But never into any soil, waste 
pipe, water closet, trap, drain or sewer. Discharge pipes from 
such tanks shall not be so constructed as to discharge into any 
sower connected soil or waste pipe.
Section 29. Rain water leaders shall not be used as soil, 
waste or vent pipes, nor shall any soil or vent pipe be used for 
a rain pipe. Where the leader opens near windows of light shaft 
it must be properly trapped far enough below surface to prevent 
freezing. The joint between leader and roof shall be air tight. 
Sheet metal or slip joints shall not be allowed inside of any
building
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Section 30. No steam, exhaust, blow-off or drip pipe shall 
connect with the sewer or with any house drain, soil or waste 
pipe. Such pipes shall be discharged into a tank or condenser, 
from which a suitable outlet to the house drain shall be provid­
ed.
Section 31. Yards and areas shall be properly graded, cemented 
flagged or well paved and properly drained. When the areas 
drains are connected to the house drain they must be effectually 
trapped and protected by means of bach water valves.
Section 33. Cellar and foundation walls shall, when possible, 
be rendered impervious to dampness and asphaltum or coal tar 
pitch in addition to hydraulic cement shall be used for that 
purpose.
Every habitable room must have at least one window opening 
directly upon the street or yard, or upon a court or light shaft.
Every light and air shaft for habitable rooms must be at 
least twelve square feet in area for a three story house, sixteen 
square feet in area for a four story house and twenty square 
feet in area for a five story house and every case not less than 
two feet wide in the clear. Shafts between two houses and common 
to both must be of double this area and not less than four feet 
wide.
Where the sides of the shafts are allowed by the department 
of buildings.
Section 33. The general privy accommodations of a tenement 
lodging house shall not be permitted in the cellar, basement, or 
under sidewalk.
Section 34. ?fooden wash trays and sinks are prohibited inside
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of any building: they shall he of non-absorbent material.
Section 35. Ho catch basin shall be allowed in any building.
Section 36. Where a water closet is located on a floor not 
more than six feet from the ground (within building) and no fix­
ture or fixtures connected, or to be connected to pipe, the main 
vent may be dispensed with, but in all such cases the two inch 
re-vent must be connected so as to ventilate such fixtures.
Section 37. Y/here a sink, bathtub, wash bowl, wash tub, urinal 
or any other plumbing fixture is located on floor not more than 
six feet from ground (within building) and no fixture or fixtures 
connected or to be connected to waste pipe, the two inch waste 
pipe with increaser shall be run to and through roof, revents 
may be dispensed with provided the trap of the fixture is not 
more than five feet from waste pipe.
Section 30. Pan closets will not be allowed in any building.
Section 39. Ho privy vault will be allowed on premises where 
there is a main sewer in street.
Section 40. Special permits will be issued by the Chief 
Inspector only. Where special permit is used the location must 
be inspected before the work is started.
Section 41* The Commissioner of Health shall be notified in 
writing when work is ready for inspection.
Section 42. Any person or persons or corporation who shall 
violate any of the provisions of this ordinance shall, upon 
conviction be subject to a fine of not exceeding two hundred (200) 
Dollars, not less than twenty-five (§35.00) dollars, for each 
offense, and a further penalty of not less than twenty-five 
(§25.00) dollars for each day such violation shall be allowed or
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suffered to continue. And after the first fine shall have been 
imposed upon any person or persons having a plumber's license 
from the City of Aurora, for any violation of any of the provi­
sions of this ordinance, the Mayor may revoke the license of any 
such person or persons at once.
Section 42. That all ordinances conflicting with this ordi­
nance be and the same are hereby repealed.
Section 44. This ordinance shall take effect and be in force 
from and after its passage.
Passed June 10, A. D., 1894.
Approved June 22, A. D., 1894. „
J. c. Murphy, Mayor.
Attest: J. M. Kennedy, City Clerk.
Published in the Aurora Daily Hews June 29, 1894.
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SPECIFICATIONS.
----For The Construction of----
SETTERS.
---and---
APPURTENANCES,
Aurora, Illinois.
General Provisions.
CITY— By the torn "City1' is meant the City of Aurora, Kane 
Coimty, Illinois.
CITY COUNCIL— By the term "City Council" is meant the City 
Council of said City of Aurora.
MAYOR— By the term "Mayor» is meant the Mayor of said City of 
Aurora.
ENGINEER— By the term "Engineer" is meant the City Engineer of 
said City of Aurora.
SETTER COMMITTEE— By the term “Sewer Committee" is meant the 
Sewer Committee of said City Council of said City of Aurora. 
CONTRACTOR— By the term "Contractor" is meant the party or 
parties of the second part to the contract for the Construction 
of the worlc herein specified and referred to, whether such 
party of the second part is an individual, a partnership or 
corporation.
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EXCAVATION.
The ground shall he excavated in open trenches to the 
necessary depth and width. No tunneling will be allowed except 
by written permit, with restriction, from, the Engineer.
No more than five hundred feet of trench shall be opened, 
or partly opened, at any time in advance of the completed sewer, 
nor left unfilled for more than two hundred feet in the rear 
thereof, except by written permit from the Engineer with the dis­
tance specified therein. The Engineer, however, reserves the 
right to limit, in all cases, the distance to which the trench 
may be opened, and also the time it may remain open, by notifying 
the contractor in writing.
Where the material, through which the trench is excavated 
threatens to fall or cave in, the side of the trench shall be 
braced and rendered secure until the sewer has been laid and the 
trench refilled to the depth of at least one foot above the top 
of the sewer as hereinafter specified; furthermore, where quick­
sand is encountered, the sides of the trench shall be made secure 
by the use of close sheet piling, and suitable bracing, which 
must be of such form and dimensions, and bo applied in such man­
ner as will be approved by the Engineer. All such bracing or 
sheet-piling shall be done at the contractor's expense, and no 
extra compensation allowed therefor except whore such timber is 
left in the trench by written order of the Engineer, when (
) per thousand, B. M . , will be allowed therefor.
The contractor shall at his own expense, shore tip and other­
wise protect any building which may, in the opinion of the Engi­
neer, be endangered during the work; and is to make as good as
(89)
when found., all bridges, buildings, fences, walls or other pro­
perties disturbed during the work.
At such street crossings and other intermediate points as 
may be designated by the Engineer, the trenches shall be bridged 
in a proper and secure manner, so as to prevent any serious 
interruption of travel upon the roadway and sidewalk, and also 
to afford necessary access to particular public or private pre­
mises. The material used, and the mode of constructing said 
bridges and the approaches thereto, must be satisfactory to the 
Engineer. The cost of all such work must be included in the 
regular price bid per lineal foot for the sewer.
When rock is encountered in the trench, it shall be stripped 
of earth and the Engineer notified in writing and given proper 
time to measure the same before blasting. All rock removed 
which has not been measured by the Engineer will not be estima­
ted as rock excavation. Measurement for rock excavation will 
be limited to six inches on either side of the sewer, and the 
trench slopes not greater than eight (8) feet vertical to one 
horizontal. Only rock requiring blasting and boulders of one 
cubic yard or more will be estimated as rock excavation. In 
all cases of blasting, the blast is to be carefully covered with 
heavy timber to the satisfaction of the Engineer. No blasting 
shall be done within forty (40) feet of the finished sewer, or 
ten (10) feet of an uncovered gas or water main.( )
dollars per cubic yard will be paid the contractor for rock 
excavation measured by the Engineer as above specified.
In the case of appreciable rock excavation, the width of 
the trench shall be defined by the Engineer, to prevent an im-
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proper use thereof. The same restrictions will also apply 
should the trench pass through marketable sand or gravel.
The contractor shall not, without written permission from 
the Engineer, remove from the line of work any sand, gravel, 
or any earth excavated therefrom, which may he suitable for 
refilling the trench, until the same shall have been refilled.
The bottom of the trenches, for all kinds or descriptions 
of sewers, shall be carefully and truly graded, formed and 
aligned according to the grades and directions furnished by the 
Engineer and to his full satisfaction, before any sowers are 
laid therein.
The contractor shall furnish all necessary tools and ma­
chinery about the work; shall pump, bail or otherwise remove 
any water which may be found or shall accumulate in the trench­
es, and shall perform all work necessary to keep them clear of 
water while the foundations and the masonry are being construct­
ed and sewers laid. In no case will the water be.allowed to 
run over the invert or foundation until the cement is hardened 
to the satisfaction of the Engineer.
In excavating the trenches and laying the sewer, care must 
be taken not to move or injure any gas or water pipe, or appur­
tenance, without the written order of the Engineer. Should it 
become necessary to move the position of said pipes the Engineer 
shall at once be notified of the locality and circumstance and 
the place passed over, without any claim for damages arising 
from the delay, until satisfactory arrangements can be made.
The contractor is to take all risks and be responsible for all 
damage attending the presence of water or gas pipe or other
(SI)
obstructions not specially excluded.
When any railway lines are to be crossed or interfered 
with, specific descriptions as to the time and manner of doing 
this work will be given by the Engineer, so as to interfere as 
little as practicable with ordinary public travel; but the con­
tractor must be responsible for risk and damages attending such 
work.
All material excavated shall be placed so as to interfere 
as little as possible with public travel. Streets must be 
kept open in every case possible, exceptions to be made only 
under written permit from the Engineer.
FOUNDATIONS.
The contractor shall excavate the trench to such depth fee- 
low grade as may be necessary, in the opinion of the Engineer, 
to secure a firm and solid foundation; he shall then bring it 
up to the required level and form either with concrete or other­
wise, as ordered; such work to be considered as extra and paid 
for at contract price, or according to the Engineers estimate.
For all such excavations below grade the sum of( )
per cubic yard will be paid the contractor.
When concrete, as specified below, is ordered by the Engi­
neer in writing ( ) dollars per cubic yard,
estimated and measured by the Engineer, will be allowed therefor.
When timber foundations are necessary, in the opinion of 
the Engineer, special designs will be furnished the contractor 
who, in accordance with such designs, shall place such founda­
tions in position satisfactory to the Engineer. Spruce, free 
from shakes, loose knots or other defects, shall be used. The
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sun of( ) per tliousand B. M. will be
paid the contractor for timber ordered for this purpose by the 
Engineer.
All other expense connected with the excavation, and plac- 
^hc artificial foundations as ordered, except as herein 
provided, shall be included in the bid per lineal foot, for the 
sewer.
Y/here sub-drains are necessary, in the opinion of the 
Engineer, to protect the brick work during the course of con­
struction, the contractor shall excavate below the grade of the 
sower and lumish and put in place the pipe and necessary grav­
el or broken stone for filling. All sub-drains shall be of 
straight two foot lengths of vitrified salt-glased sewer pipe, 
laid without cemented joints to line and grade to be given by 
the Engineer.
If quicksand, or other material which would tend to fill ' 
the pipe by leakage through the joints, be encountered, the 
joints shall be wrapped at least twice around with cloth.
■The cost of all sub-drain pipe together with the expense 
of excavating for and laying the same, shall be included in the 
bid per lineal foot for the sewer.
BRICK WORK.
For the brick work, none but the best quality of whole, 
sound hard-burned, perfect shaped bricks presenting a regular 
and smooth surface, shall be used. After being thoroughly 
dried and immersed in water for twenty-four hours they shall 
not absorb more than 16 per cent in volume of water. The 
tolcto are to be called trtv-n delivered on th9 gTOm<t| ana ^
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imperfect bricks to be immediately removed from the work. All 
bricks to be thoroughly wetted immediately before being laid, 
either by immersion or in some manner to be approved by the 
Engineer.
PIPE SEWERS.
The pipes and specials, unless otherwise specified, shall 
be of the best quality, salt-glased vitrified stoneware, and 
shall be of the "hub and spigot" pattern.
The body of the pipe shall have a uniform thickness one- 
twelfth the diameter, and be hard and thoroughly burned. All 
pipes and specials having fire-cracks, blisters and iron pimples 
which the Engineer shall deem injurious, will be rejected. All 
pipes showing transportation, cooling or frost cracks, will be 
at once rejected. Any pipe or special which betrays in any 
manner a want of thorough vitrification, or fusion, or the use 
of improper or insufficient materials or methods in its manufac­
ture shall be rejected. All hubs or sockets must be of suffi­
cient diameter to receive, to their full depth, the spigot end 
of the next following pipe or special, without any chipping 
whatever, of either, and also to leave a space of not less than 
one-quarter inch in width all around for the cement mortar 
joints. Pipe and specials which cannot be thus freely fitted, 
will be rejected. All pipe and specials which are designed to 
be straight shall not exhibit any material deviation from a 
straight line; special curves or bonds shall substantially con­
form to the degree of curvature and general dimensions that may 
be required. The intent and meaning of these restrictions is 
to secure the best marketable quality of pipe and specials by
(34)
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aforesaid straight divisions or working sections of the sewer, 
light from the remote end of the section shall remain constantly 
in plain view throughout the entire length of such section or 
division; the same test shall be applied for each working sec­
tion after the se^er is complete in all respects, and before it 
is accepted. ,
The joints between the individual pipes and specials shall, 
in all cases, be made water-tight by completely filling out and 
maintaining as an annular ring the entire space between the 
exterior of the spigot and the interior of the hub or socket, 
or the exterior of the pipes and the interior of the ring or 
sleeve, with Qidraulic cement mortar of such composition as is 
hereinafter specified. The interior of the joints shall be 
carefully wiped smooth. In pipes of the hub and spigot pat­
tern, the contractor shall use a narrow gasket of oakum or of 
hemp, of a sise approved by the Engineer, which shall be proper­
ly calked into each joint, after which the cement mortar shall 
be introduced therein. No joints shall be cemented imtil the 
gasket of the next joint in advance is properly inserted. The 
aforesaid annular space must be completely cleaned of dirt and 
stones, or water, before the introduction of the mortar or gas­
ket. Special care, to perfectly fill the annular space at the 
bottom and sides, as well as at the top of the joints with mor­
tar, must be taken. After such space has been filled as des­
cribed, a neat and proper finish shall bo given to the joints 
by the further application of similar mortar to the face of the 
hub, socket, or ring, so as to form a continuous and even bev­
elled surface, from the exterior of said socket or ring, to the
(36)
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are to be formed from strong and proper centers, in accord with 
the plans, and the crowns to he keyed in full joints of mortar. 
The extrados of the upper arch is to he neatly plastered with 
cement mortar one-half inch thick, the arches being cleaned and 
wetted before plastering. The bricks are to be so laid that 
Joints appearing in the sewer shall in no case exceed one-quar­
ter inch in width. Ho center shall be removed until by inspec­
tion, the work upon it is found to be properly set and the re­
filling of earth progressed up to the crown.
Every brick shall be laid with a close Joint of cement 
mortar on its bed, ends and sides at one operation. In no case
is moftar to be slushed in afterwards. Special care shall be 
taken to make the face of the brick work smooth and all Joints 
on the interior of the sewer shall be carefully struck with the 
point of a trotp;el or pointed to the satisfaction of the Engineer. 
Where stone masonry is used in the sewers, quarry stone of hard 
and uniform texture from native quarries will be used, and the 
stones must have a firm and solid bearing and be laid on their 
largest natural bed in full close Joints of cement mortar.
At intervals in the course of brick sewers tile drains 
will discharge and "bull's-eyes," usually at the springing line, 
will be constructed by laying row-lock course of brick around 
the entering tile; the cost of such construction is to be in­
cluded in the regular price bid for a sewer per lineal foot.
If the regular continuity of the arch or invert is at any 
time destroyed, the contractor must remove such portion and 
correct the same; the courses in the brick sewers are to be 
kept perfectly straight in the direction of the sewer and par-
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allel to its rise. The interior ring of brick work in the bot­
tom of all manholes and wherever lateral branches enter the-main 
sewer, shall be laid in Portland cement mortar.
The bottom of the trench for brick sewers shall, where the 
character of the soil permits, be excavated accurately, to the 
shape of the exterior of the invert; where this is impractica­
ble the back filling of the brick work to the springing line 
shall be made with clean loam and sand thoroughly rammed in 
layers, as the brick work is constructed.
As soon as the cement in the sewer is sufficiently harden­
ed the refilling of the trench shall be commenced; loose, fine 
earth or sand, properly compacted with a hard rammer shall be 
used to give the sewer a uniform solid bed of one-third of its 
perimeter. The utmost care shall be taken not to disturb the 
sewer, the remainder of the lower portion of the trench shall 
then be filled with earth, firmly compacted with proper tools, 
until a depth of refilling of at least one foot above the top 
of the sewer has been attained, and the whole of which has been 
thoroughly compacted by careful ramming or pounding; the earth 
carefully selected and free from stones, must not be thrown 
down from above faster than the workmen below can distribute 
it and compact it as above described.
In completing the refilling of the trenches above the 
aforesaid level of one foot above the top of the sewer, the 
earth shall be deposited in layers not exceeding nine (9) inches 
in thickness, each of which shall be well rammed and no large 
stones or boulders shall be thrown into any trench.
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DIRECTIONS FOR LAYING SEWERS
IN FREEZING WEATHER. .
If necessary, sewers may be laid in freezing weather, 
provided the stone, bride or pipe are warmed sufficiently to 
entirely remove ice and frost from the surface, and the mortar 
is mixed with brine made as follows; Dissolve one (I) pound of 
salt in eighteen gallons of water when the temperature is 32 
degrees P., and add one ounce of salt for every degree the tem­
perature is below 30 degrees F., or enough salt, whatever the 
temperature, to prevent the mortar’s freezing.
CEMENT, MORTAR, ETC.
All cement used is to be furnished by the contractor.
Unless otherwise specified, the cement is to be of the best 
quality of fresh burned hydraulic cement; when mixed neat and 
tested in briquettes it shall show a tensile strength of at 
least fifty pounds per square inch, after one hour in air and 
twenty-three in water. Portland cement of an approved brand 
is to be used wherever named in the specifications or particu­
larly directed by the Engineer in writing. It shall show a 
tensile strength of three hundred and fifty pounds per square 
inch after seven days in water. The Engineer shall be allo?;ed 
to test all cement and any cement when not satisfactory to him 
shall at once be removed from the work. In order to facilitate 
testing of the edment, the contractor shall keep a sufficient 
quantity constantly on hand at some convenient place, protected 
from the weather. Notice of its receipt by the contractor 
must be made to the Engineer at least forty-eight hours in ad­
vance of its use upon the work. Mortar for brick and pipe
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work is to be composed of one part by measure of cement, and 
two parts by measure of clean, sharp sand, free from loam, mix­
ed dry before wetting. No mortar after beginning to set or 
when found imperfect or weak shall in any case be used. Con­
crete, when used, shall be composed of one part cement, two (2) 
parts of clean, sharp sand, and three (3) parts of two (2) 
inch briken stone, slag or brick mixed in a manner approved by 
the Engineer. No mortar is to be used when the temperature is 
below thirty-five degrees Fahr., without a written permission 
from the Engineer, and the contractor is to protect all unfinish­
ed work from frost.
STREET SURFACES.
In all paved, acadamised or improved streets generally 
the surface of the trenches after being filled, dried and set­
tled, shall be finished without needless delay, in the most 
workmanlike manner, with the same kind of roadway improvement 
that was removed.
ENGINEER TO GIVE INSTRUCTIONS, ETC.
The Engineer shall have final decisions in regard to all 
matters of dispute involving either the character of the work, 
or the question of compensation. Ho shall give all explanations 
and directions necessary for carrying out and completing sat­
isfactorily the work contemplated and provided for in these 
specifications, and each and every part of the same, and shall 
inspect and define any meaning or intent in those specifications 
together with the plans referred to in these specifications 
whenever obscurity may appear, and will, when required, give 
all necessary directions that the true intent and meaning of
(41)
these specifications may be carried out.
CHANGES IN PLANS. .
The Engineer shall have the option of making any changes in 
the plans, increasing or diminishing the work as it progresses, 
it being understood that no allowance will be made in case of 
increase or diminution of the work within a limit of 20 per cent, 
of the total amount of the work for real or supposed loss 
occasioned thereby.
PROGRESS OP WORK.
The work shall be prosecuted in such manner and form as 
many different points, at such times and with as large a force 
of men as the work shall require and as the Engineer may from 
time to time during the progress of the work direct.
When work on any sewer is commenced it shall be prosecuted 
with reasonable rapidity, and no trench shall be left open 
longer than the performance of the work shall reasonably re­
quire. In the construction of the work, the contractor shall 
commence at an outlet, in order that there may always be an out­
let below for the water accumulating in the trench.
The Engineer reserves the right to specify the location 
and elevation where single lengths of pipe of required sizes 
shall be built into manholes at street junctions, to receive 
branch lines, either present or future. An arch in the brick 
work, to relieve the pressure, shall be thrown over all such 
pipes, in the manner indicated on the drawings. Where it is 
not intended to construct the branch lines at once the pipes 
thus inserted must be securely closed, as described for "Y" 
branches. Compensation for the above work shall be limited to
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the cost of the pipe. The contractor shall form the bottom 
of the manhole to facilitate the entrance and flow of sewerage 
from these branch lines, as indicated on the plans.
At such places as will be directed by the Engineer, slants 
and Y's will be inserted in the sewer for future connections. 
The sizes of such slants and Y's will be in general six inches. 
The slants and Y's thus inserted will be closed by means of 
vitrified stoneware covers or plugs, and caulked with oakum 
or cement, as ordered by the Engineer. The entire cost of 
furnishing and setting.such plugs shall be included in the reg­
ular price bid for the sewer slant. The above is also to ap­
ply to house connections.
All unconnected Y's and all house connections must be 
marked by a one by one inch strip of pine reaching from the 
sewer to the surface of the street.
In deep cuts, where sewer slants inserted in the sewer, 
would be at depths greater than ten feet from the surface, a 
special construction, indicated on the plans as "deep cut con­
nections" will be inserted and paid for, in accordance with the 
established prices for extra work.
In putting in the connections from the sewer to the curb 
line the contractor shall put in only one side of the street 
at a time, except on the ’.written permission from the City Engi­
neer.
As the work proceeds, all of the required specials that are 
indicated upon the plans, or that may be required during the 
progress of the work, shall be introduced and set in their pro­
per positions. Any omissions of the required specials intend-
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ed to be laid, and indicated on the plans, or that may be spec­
ially ordered beforehand by the Engineer, shall be corrected 
by the Contractor without additional compensation.
The Contractor will be furnished with a set of drawings 
showing the details and dimensions necessary to carry out the 
work, dimensions in figures thereon are to have precedence over 
the scale.
The plans of the work being done and a copy of these 
specifications are to be kept constantly at the work by the 
contractor or his authorised foreman.
PLANS.
The plans submitted to the contractor in connection with 
these specifications are to be interpreted in connection with 
these specifications, a description of the work and the charac­
ter of the same appearing on the plans is made a part of these 
specifications, it being agreed and understood that anything 
omitted from these plans and specifications necessary to fully 
complete the system of sewers described in those plans and 
specifications in a workmanlike manner shall be done by the con­
tractor without extra coot to the city. No deviation from the 
plans and specifications on the part of the contractor will be 
allowed without direction in writing from the Engineer.
EXTRA. WORE.
The contractor shall not be entitled to receive pay for 
any work as "extra work" unless ordered in writing by the Engi­
neer to do the same as such, and at a price fixed previous to 
its commencement.
Should it be necessary in any case, to move the monument
(44)
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If any person employed by the contractor on the worlc shall 
appear to be incompetent or disorderly, he shall be discharged 
immediately on the requisition of the Engineer and such person 
shallnot again be employed on the work.
It is the intent of these specifications to secure the 
best character of work and materials, and the Engineer express­
ly reserves the right to add, as the work progresses, such 
further restrictions and conditions as may be necessary to se­
cure this result.
. The Engineer, on the last day of each month during construc­
tion will estimate the amount of work completed according to 
this specification, and eighty (80) per cent, of the amount due 
will be paid the contractor on or before the fifteenth day of 
the following month; it being agreed and understood that all 
claims for extra work due the contractor shall be presented, 
in writing, to the Engineer within fifteen days after such 
extra work is completed, and in case of failure to so present 
such claim within said fifteen days, all right of the contrac­
tor to pay for such extra work shall be forfeited; it being also 
agreed and -understood that the contractor shall have no claim 
for any work done as extra work, and not included in the plans 
and specifications, unless such extra work is ordered, in writ­
ing, by the Engineer; it being further agreed and understood 
that no payments made to the contractor shall be considered or 
constructed as an acceptance of the work, or any part of the 
same, done by the contractor. It is agreed that in case that 
the work is not completed by the contractor by the 31st day of 
December, 1894, as herein provided, that any amount paid there-
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measurements and estimates of the same, and shall certify to 
the same to the City Council who shall, except for cause herein 
specified, pay to the contractor on or before the fifteenth 
day of the following month, the balance which shall be found due 
excepting therefrom such sum as may be lawfully retained under 
any of the provisions of this contract. .
In case of any unnecessary delay, in the opinion of the 
Engineer, he is to notify the contractor in writing to that 
effect. If the contractor should not within five days there­
after take such measures as will, in the judgment of the Engi­
neer, insure the satisfactory completion of the work, the Engi­
neer may then, by and with the consent of the City Councail, 
notify the aforesaid contractor to discontinue all work under 
this contract, and it is hereby agreed that the contractor is 
to immediately respect such notice and stop work, and cease to 
have any righto to possession of the ground. The Engineer 
shall thereupon have the power, under the direction of the City 
Council, to place such and so many persons as he may deem ad­
visable, by contract or otherwise, to work at and complete the 
work herein described, and to use such materials as he may find 
upon the line of said works, or to procure other materials for 
the completion of the same, and to charge the expense of said 
labor and materials to the aforesaid contractor, and the expense 
so charged shall be deducted and paid by the City, out of such 
money as may be then due or at any time thereafter become due to 
the said contractor under and by virtue of said agreement, or 
any part thereof; and in case such expense is less than the sum 
which would have been payable under this contract, if the same
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had been completed by the contractor, he shall be entitled to 
receive the difference, and in case such expense is greater,- the 
contractor shall pay the amount of such excess so due.
The said contractor hereby agrees to receive the prices as 
stated in his proposal as full compensation for furnishing all 
materials, labor and tools used in buil-ding and constructing, 
excavating and back-filling and in all respects completing the 
aforesaid work and appurtenances in the manner and under the con 
ditions before specified; also all loss or damages arising out 
of the nature of the work aforesaid, or from the action of the 
elements or from any unforseen obstructions or difficulties 
which may be encountered in the prosecution of the same; also 
all expenses incurred by or in consequence of the suspension or 
discontinuance of the said work as before specified, and for 
well and faithfully completing the same and the whole thereof, 
and in the manner and according to the plans and specifications 
and requirements of the Engineer.
And the said contractor further agrees that he will not 
assign, transfer or sublet the aforesaid work, or any part 
thereof, without the written consent of the Mayor of said City 
and the City Council, and that any assignment, transfer or sub­
letting, without the written consent aforesaid, shall in every 
case, be absolutely void.
It is further agreed that if at any tine during the progress 
of the work herein specified, or during the period of three 
months after the completion of ouch work as herein specified, 
any part of the work shall be improperly constructed, or shall 
contain defective material, or shall because of any defective
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material or defective construction require repairing or rebuild­
ing, that the City Engineer in such case, shall notify the con­
tractor to that effect, and the contractor upon being notified 
oy the City Engineer, shall immediately remove, rebuild, replace 
and make good at his own cost and expense such defective work 
or material. And in case the contractor shall neglect or 
refuse so to do, immediately upon being so notified by the City 
Engineer, the Engineer may then, with the consent of the sewer 
committee or of tne City Council, employ such other person or 
persons as he may deem proper to make such repairs and shall 
pay the expense thereof out of any money coming to the contrac­
tor from the said City of Aurora.
It is further agreed and understood that in the employment 
of men to perform the work herein specified, preference shall 
be given to residents of the City of Aurora, but to the extent 
only that they are fully competent to perform the work and are 
willing and able to work for such wages as are paid to other 
men for doing the same or similar work. This provision not 
to apply to men who act in the capacity of superintendents, 
foremen or engineers.’
It is further agreed and understood that when the Engineer 
at the end of each month, makes his estimate of the amount of 
work completed during such month, that the contractor will then 
furnish to the Engineer satisfactory proof that ail claims for 
labor and material accruing prior to the month for which such 
estimates are made, have been paid in full and discharged; pro­
vided, this shall not apply to any person furnishing material 
who is willing to extend the time for the payment of the same
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by the contractor. And no payment shall be made to the con­
tractor -until such evidence is furnished to the Engineer.
In case the contractor fails and refuses to pay claims for labor 
and material, the Engineer, upon instructions from the City 
Council, may then apply any money due and owing to the Contrac­
tor from the City towards the payment of such claims for labor 
and material. It being agreed that the sewer Committee or a 
majority of same may waive this provision in these specifications
The contractor shall not intercept the flow of water in 
any gutter or natural water course without making a suitable 
provision that such water shall not damage public or private 
property. All water, gas and other kinds of pipe shall be 
carefully protected from injury by the contractor, and when the 
sewer is completed the earth shall be rammed over the sewer 
up to and around all such pipes in order to furnish a proper 
support for the same. The contractor shall not connect any 
drain or sewer with the sewers referred to in these specifica­
tions, except upon the written order from the Engineer.
If the contractor shall abandon his work under these 
specifications, or if the work or any part of the same is un­
necessarily delayed by the contractor, or if the contractor 
shall willfully violate any of the conditions of this contract, 
or shall execute the same or any part of the same in bad faith, 
then and in such case, the city may declare the contract be­
tween itself and the contractor, for doing of the work herein 
specified, to be null and void, the bond given to secure such 
contract shall be forfeited, and the materials delivered at and 
built into the work by the contractor shall be the property of
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the city. The city may then proceed to complete the work here­
in specified, either by day work or by contract, and any and all 
damages and increased cost of the work to the city will be de­
ducted from any sums of money then due or thereafter to become 
due to the contractor from the City under the terms and condi- • 
tions of said contract. '
The contractor agrees to use all ordinary and reasonable 
care and caution to protect people and property from injury 
when the work herein specified is being performed; and the con­
tractor specially agrees that at night he will place proper 
barriers around all places of danger to prevent any person or 
persons being injured because of the dangerous or unsafe con­
dition in which the streets are left because of such work; and 
the contractor specifically agrees that at night he will place 
at or near all dangerous places or obstructions in the street, 
sufficient lights and danger signals to warn the public and all 
persons of the existence of such obstructions and danger, and 
that in all things he will use ordinary care and caution to 
prevent the public or any individual from receiving injury to 
person or property because of the work which is being done under 
these plans and specifications. And the contractor agrees to 
save harmless the said City of Aurora from all damages to per­
son or property because of injuries received by the work which 
the contractor is doing. And in case the said City of Aurora 
is sued by any person or persons because of said injury to per­
son or property, the said contractor agrees to defend such suit 
and to pay any Judgment and costs which may be rendered against 
the City in any such suit; it being agreed that any Judgment
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rendered, against the said City of Aurora, in any such suit for 
damages, as aforesaid, shall he conclusive evidence as between 
the City and contractor that the contractor has not complied 
with this provision in these specifications. And the amount 
of judgment and costs shall be conclusive evidence as tc the 
amount of damage which the City has sustained because of the 
noncompliance with this provision on part of the contractor.
Before leaving the work for the night, or during a storm, 
or at any other time, care must be taken to securely protect 
the unfinished end of a sewer; any earth or other material that 
may find entrance into a sewer through any such open or unplug­
ged branch, must be removed at the contractor's expense. The 
cost of all labor connected therewith, must be included in the 
regular prices bid for the sewers.
The contractor shall furnish to the City a good and suf­
ficient bond, in the sum equal, to 25 per cent, of the cost 
price of the work, as giver, in his proposal, to be approved 
by the Mayor and sewer committee, conditioned for the faithful 
performance of the work as set forth and described in these 
plans and specifications,and for the faithful performance of 
the contract to be entered into between the city and the con­
tractor and for the faithful compliance with each and every 
term of said contract and plans and specifications.
